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WIRE TWISTING TOOLS AND METHODS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This nonprovisional patent application claims pri-
ority to U.S. Provisional Patent Application No. 61/379,642
filed Sep. 2, 2010 and entitled “Wire Twisting Tool and Meth-
ods”.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates generally to machin-

ery and methods for twisting together wire. More particularly,
the present disclosure pertains to devices and methods for
engaging and mechanically twisting one or more strands of
wire. The present disclosure is particularly applicable for
twisting together individual strands of wire mesh.

[0004] 2. Description of Related Art

[0005] Wire mesh is commonly used to reinforce concrete.
The wire mesh is typically formed in a grid pattern having
numerous individual longitudinal and lateral transverse wire
strands. Each wire strand may be spot welded or mechani-
cally attached to other transverse strands, or each wire strand
may be loosely positioned across other transverse strands.
Wire mesh is typically provided in individual sheets or in
rolls. In practice, one or more sheets of wire mesh are
arranged in a preform shape and concrete is subsequently
poured over the preform structure. Separate sheets of wire
mesh are generally interconnected prior to pouring the con-
crete for effectively transferring stresses within the concrete
structure and to prevent the wire mesh from shifting as the
concrete is poured.

[0006] Traditional methods of connecting wire mesh
include using individual wire ties of the types commonly used
for securing rebar or other building materials. Typically, a
separate wire tie is used for each individual connection
between wire mesh panels. Each wire tie must be manually
positioned and twisted to secure the strands of wire mesh. In
a large wire mesh preform structure, numerous individual
wires must be connected. Large projects can require several
thousand individual wire connections to assemble the wire
mesh preform structure.

[0007] Other conventional methods for joining wire mesh
include using a crimping tool to apply a metal C-shaped
fastener to individual strands to be joined. The crimping tool
applies a mechanical force that deforms the fastener around
the strands of wire mesh, thereby creating a connection point.
However, such conventional crimping tools require addi-
tional fasteners that add expense and time. Additionally, the
crimps frequently fail or become deformed during applica-
tion, rendering them useless and leading to increased waste.
These conventional tools and techniques for twisting together
individual strands of wire mesh for creating a preform struc-
ture in many applications reduce worker efficiency, increase
project costs and can contribute to worker injury. It is also
noted that similar tools and methods are also used in other
applications for joining wire, including the construction of
wire fences and in many wire packaging applications where
wire strands must be mechanically joined. Similarly, devices
and methods are needed for twisting metal wires in electrical
applications such as joining wires or preparing a multi-
stranded wire end for receiving a grounding lug.
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[0008] What is needed then are improvements in the
devices and methods for twisting wires.

BRIEF SUMMARY

[0009] The present disclosure in some embodiments pro-
vides an apparatus for twisting wire. The apparatus includes a
jaw housing defining a housing slot shaped for receiving the
wire. A first jaw member is disposed in the jaw housing, and
the jaw housing is moveable relative to the first jaw member.
A second jaw member is disposed in the jaw housing. The first
and second jaw members are operable to clamp the wire
between the first and second jaw members when the jaw
housing is rotated.

[0010] Insome additional embodiments, the present disclo-
sure provides a wire twisting apparatus for twisting strands of
wire. The apparatus includes a rotatable jaw housing defining
an interior cavity and defining a housing slot shaped for
receiving the strands of wire. The jaw housing defines a first
cam surface generally facing the interior cavity. A first jaw
member is disposed in the interior cavity, and the first jaw
member includes a first cam extending outwardly therefrom.
The first cam is operable to slidably engage the first cam
surface and to advance toward the housing slot when the jaw
housing is rotated.

[0011] Further embodiments of the present disclosure pro-
vide an apparatus for twisting one or more strands of wire.
The apparatus includes a jaw housing defining a first axle
socket. A firstjaw member is disposed in the jaw housing. The
first jaw member includes a first jaw axle extending axially
from the first jaw member, and the first jaw axle pivotally
engages the first axle socket. The first jaw member is pivot-
able about the first jaw axle inside the jaw housing.

[0012] Thepresent disclosure further provides an apparatus
for twisting wire. The apparatus includes a rotatable jaw
housing and a first jaw member disposed in the jaw housing.
The first jaw member is operable to clamp the wire when the
rotatable jaw housing is moved relative to the first jaw mem-
ber.

[0013] In additional embodiments, the present disclosure
provides an apparatus for twisting wire including a tool body
and a jaw housing attached to the tool body. The jaw housing
includes a housing slot shaped for receiving the wire, wherein
the jaw housing is rotatable relative to the tool body. A jaw
member is disposed in the jaw housing. The jaw member is
configured to advance toward the wire when the jaw housing
is rotated.

[0014] Yet another embodiment of the present disclosure
provides a method of twisting wire. The method includes the
steps of: (a) providing a wire twisting apparatus including a
jaw housing and first and second jaw members disposed in the
jaw housing, the jaw housing including a housing slot shaped
for receiving the wire; (b) positioning the wire in the housing
slot between the first and second jaw members; and (c) rotat-
ing the jaw housing relative to at least one of the first and
second jaw members so that at least one of the first and second
jaw members moves toward the other jaw member and
engages the wire.

[0015] Numerous other objects, features and advantages of
the present disclosure will be readily apparent to those skilled
in the art upon a reading of the following disclosure when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 illustrates a perspective view of one embodi-
ment of a wire twister apparatus in accordance with the
present disclosure.
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[0017] FIG.2illustrates a perspective exploded view of one
embodiment of a wire twister apparatus in accordance with
the present disclosure.

[0018] FIG. 3A illustrates a perspective view of a first
embodiment of a jaw assembly inaccordance with the present
disclosure.

[0019] FIG. 3B illustrates a perspective exploded view of
the jaw assembly of FIG. 3A.

[0020] FIG.4A illustrates a plan view of the embodiment of
first and second jaw members of FIG. 3B.

[0021] FIG. 4B illustrates a perspective view of the
embodiment of first and second jaw members of FIG. 4A.
[0022] FIG. 5A illustrates a plan view of an embodiment of
the first jaw housing member of FIG. 3B.

[0023] FIG. 5B illustrates a perspective view of the
embodiment of the first jaw housing member of FIG. 5A.
[0024] FIG. 6 illustrates an exploded perspective view of an
embodiment of a jaw assembly inaccordance with the present
disclosure.

[0025] FIG. 7A illustrates a plan view of an embodiment of
the first and second jaw members of FIG. 6.

[0026] FIG. 7B illustrates a perspective view of an embodi-
ment of the first and second jaw members of FIG. 7A.
[0027] FIG. 8A illustrates a plan view of an embodiment of
the first jaw housing member of FIG. 6.

[0028] FIG. 8B illustrates a perspective view of an embodi-
ment of the first jaw housing member of FIG. 8A.

[0029] FIG. 9 illustrates a plan view of an embodiment of
the second jaw housing member of FIG. 6.

[0030] FIG. 10 illustrates an exploded perspective view of
an embodiment of a jaw assembly in accordance with the
present disclosure.

[0031] FIG. 11A illustrates a plan view of an embodiment
of the first and second jaw members of FIG. 10.

[0032] FIG. 11B illustrates a perspective view of the first
and second jaw members of FIG. 10.

[0033] FIG. 12A illustrates a plan view of an embodiment
of the first jaw housing member of FIG. 10.

[0034] FIG. 12B illustrates a perspective view of an
embodiment of the first jaw housing member of FIG. 10.
[0035] FIG. 13A illustrates a bottom plan view of an
embodiment of the second jaw housing member of FIG. 10.
[0036] FIG.13B illustrates a bottom perspective view of an
embodiment of the second jaw housing member of FIG. 10.
[0037] FIG. 14 illustrates a partial cross-sectional view of
an embodiment of a jaw assembly having a wire partially
inserted in the jaw gap.

[0038] FIG. 15 illustrates a partial cross-sectional view of
an embodiment of a jaw assembly having multiple wires
inserted in the jaw gap.

[0039] FIG. 16 illustrates a partial cross-sectional view of
one embodiment of a jaw assembly showing pivoting jaw
members.

[0040] FIG. 17 illustrates a partial cross-sectional view of
an embodiment of a jaw housing engaging first and second
drive gears in accordance with the present disclosure.

[0041] FIG. 18 illustrates a plan view of an embodiment of
a jaw assembly having an integrally formed jaw member and
only one pivotable jaw member.

[0042] FIG. 19 illustrates a plan view of an embodiment of
a jaw assembly having an integrally formed jaw member and
only one pivotable jaw member.

[0043] FIG. 20 illustrates an exploded perspective view of
an additional embodiment of a jaw assembly.
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[0044] FIG. 21 illustrates a perspective view of an addi-
tional embodiment of first and second jaw members including
a retainer post extending from the first jaw member.

[0045] FIG. 22 illustrates a perspective view of an embodi-
ment of a first jaw housing member including a retainer slot
shaped for receiving a retainer post.

[0046] FIG. 23 illustrates an embodiment of first and sec-
ond jaw members having stepped wire engagement surfaces.

DETAILED DESCRIPTION

[0047] Referring now to the drawings, FIG. 1 illustrates a
perspective view of an embodiment of an apparatus for twist-
ing wire, or a wire twister, generally designated by the
numeral 10. In the drawings, not all reference numbers are
included in each drawing, for the sake of clarity. In addition,
positional terms such as “upper,” “lower,” “side,” “top,” “bot-
tom,” etc. refer to the apparatus when in the orientation shown
in the drawing. The skilled artisan will recognize that the
apparatus can assume different orientations when in use.
[0048] As seen in FIG. 1, wire twister 10 includes a mouth
22 shaped for receiving one or more wire strands 16, 18. First
wire strand 16 extends from first wire mesh panel 14, and
second wire strand 18 extends from second wire mesh panel
24. Bach individual wire strand 16, 18 is generally inserted in
mouth 22 prior to twisting, or joining. The wire strands 16, 18
are then twisted together inside wire twister 10 leaving first
and second wire strands 16, 18 mechanically joined to form a
twisted connection 20. The wire twister 10 is then removed
from the twisted connection 20. Various resulting twisted
wire profiles may result from the twisting of wires using wire
twister 10 in different applications and embodiments.
[0049] Referring now to FIG. 2, an exploded view of an
embodiment of a wire twister 10 is generally illustrated. In
this embodiment, wire twister 10 generally includes a jaw
housing 30 defining a housing slot 38 shaped for receiving
one or more wire strands. Housing slot 38 in some embodi-
ments is a radial housing slot extending generally toward the
jaw housing axis of rotation. Jaw housing 30 is generally
rotatable relative to mouth 22. Jaw housing 30 can, in some
embodiments, form an insert shaped for fitting in a jaw hous-
ing sleeve 70. Jaw housing sleeve 70 generally defines a
sleeve cavity 76 shaped for receiving jaw housing 30. Sleeve
70 includes a sleeve slot 74 generally aligned with housing
slot 38. Sleeve slot 74 is configured for receiving one or more
wire strands. A sleeve gear 72 in some embodiments is cir-
cumferentially disposed on sleeve 70.

[0050] Sleeve gear 72 is engaged by first and second drive
gears 82, 84. Drive gears 82, 84 are spaced so that at least one
of first and second drive gears 82, 84 maintains engagement
with sleeve gear 72 for rotating sleeve gear 72 during wire
twisting even as sleeve slot 74 passes by the point of engage-
ment on the other drive gear. In other embodiments, a circum-
ferential housing gear is defined directly on jaw housing 30,
and no sleeve 70 is present. In such an alternative embodi-
ment, illustrated for example in FIG. 6, FIG. 10 and FIG. 17,
circumferential housing gear 40 engages first and second
drive gears 82, 84 at first and second engagement locations
214, 216 respectively. First engagement location 214 is
defined as the engagement point between first drive gear 82
and jaw housing 30 along a reference line extending between
jaw housing axis of rotation 212 and first drive gear axis of
rotation 208. Second engagement location 216 is defined as
the engagement point between second drive gear 84 and jaw
housing 30 along a reference line extending between jaw



US 2012/0055578 Al

housing axis of rotation 212 and second drive gear axis of
rotation 210. In this embodiment, housing slot 38 includes a
housing slot opening angle 204 defined as the angular dis-
tance between gear teeth on opposite sides of housing slot 38.
Also, first and second drive gears are separated by a drive gear
offset angle 206 defined as the angular distance between first
and second engagement locations 214, 216. In one embodi-
ment, drive gear offset angle 206 is greater than housing slot
opening angle 204 so that when housing slot 38 passes over
one of the drive gears, the other drive gear maintains engage-
ment with circumferential housing gear 40. In this embodi-
ment, at least one drive gear tooth of the first and second drive
gears 82, 84 will be engaged with at least one geartooth on the
housing gear 40 even as housing slot 38 passes by the other
drive gear. It is understood that, in other embodiments, first
and second drive gears and jaw housing can have larger or
smaller radii and different gear configurations as compared to
the embodiment illustrated in FIG. 17. It is further understood
that first and second drive gears are actuated in some embodi-
ments, by a rotary shaft 98, seen in FIG. 2. Rotary shaft 98 can
extend from, or can be coupled to, a conventional rotary tool,
such as a powered drill or a manual crankshaft in some
embodiments and may be coupled to first and/or second drive
gears using a bevel gear.

[0051] Referring again to FIG. 2, jaw housing 30 and drive
gears 82, 84 are housed in a, tool body, or gear housing 28. In
one embodiment, a removable jaw housing cover plate 48 is
positioned over jaw housing 30 on gear housing 28 to allow
access to jaw housing 30 without exposing other components
housed within gear housing 28. It will be readily appreciated
by those of skill in the art that, in other embodiments, jaw
housing 30 can be exposed or covered by gear housing 28, and
no cover plate 48 may be necessary for containing jaw hous-
ing 30 in gear housing 28.

[0052] Referring further to FIGS. 2, 3A and 3B, in some
embodiments, first and second jaw members 50, 60 are dis-
posed in jaw housing 30, forming a jaw assembly 12, seen in
FIG.3A. Jaw assembly 12 includes a first jaw member 50 and
a second jaw member 60 disposed in jaw housing 30. Jaw
housing 30 defines a housing slot 38 shaped for receiving
wire. First and second jaw members 50, 60 are generally
disposed in jaw housing 30 such that jaw housing 30 is rotat-
able about at least one of first and second jaw members 50, 60.
In some other embodiments, jaw housing 30 is partially rotat-
able about both first and second jaw members 50, 60. As seen
in FIG. 3 A, first and second jaw members 50, 60 define a jaw
gap 68 therebetween. Jaw gap 68 is generally angularly
aligned with housing slot 38 prior to insertion of one or more
wire strands into housing slot 38. Generally, during use, one
or more wire strands are inserted through housing slot 38 into
jaw gap 68. As seen in FIG. 3A, in some embodiments,
housing slot 38 is beveled to create a tapered opening to better
facilitate wire insertion. Jaw housing 30 can be rotated rela-
tive to at least one of first and second jaw members 50, 60. In
some embodiments, the presence of one or more wire strands
in jaw gap 68 tends to cause first and second jaw members 50,
60 to remain at an initial angular alignment even when jaw
housing 30 is rotated. As jaw housing 30 is rotated, jaw gap 68
can become angularly offset relative to housing slot 38. As
jaw housing 30 is rotated further, first and second jaw mem-
bers 50, 60 can begin to rotate simultaneously with jaw hous-
ing 30, causing the one or more wire strands to be clamped
between first and second jaw members 50, 60 and twisted. It
will be appreciated by those of skill in the art that, in some
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embodiments, one of first and second jaw members 50, 60 can
be integrally formed on jaw housing 30, or rigidly fixed
relative to jaw housing 30, without adversely affecting the
ability of jaw assembly 12 to perform the desired wire twist-
ing function. For example, as illustrated in FIG. 18, second
jaw member 60 is integrally formed on jaw housing 30. Simi-
larly, in another embodiment illustrated in FIG. 19, second
jaw member 60 is integrally formed on jaw housing 30. In
these embodiments, first jaw member is operative to clamp
one or more wires between first and second jaw members 50,
60 when jaw housing 30 is rotated. In some embodiments,
only one jaw member is rotatably disposed in the jaw housing.
[0053] Referring now to FIG. 3B, in some embodiments,
jaw housing 30 further includes a first jaw housing member
30a and a second jaw housing member 304. First and second
jaw members 50, 60 are positioned between first and second
jaw housing members 30a and 305. Second jaw housing
member 305 can be detachably fastened to first jaw housing
member 30a using one or more jaw housing fasteners 46a,
4654, including any type of mechanical fastener, for example a
socket head cap screw. In some embodiments, one or more
pilot rods 1924, 1925 extend vertically upward from first jaw
housing member 30a toward second jaw housing member
304. Each pilot rod 1924, 1925 engages a pilot rod clearance
hole 194a, 1945, respectively, defined in second jaw housing
member 305 for providing proper angular alignment of sec-
ond jaw housing member 305 when positioned on first jaw
housing member 30a from above.

[0054] The first and second jaw members 50, 60 in some
embodiments are advanced inwardly during jaw housing
rotation by one or more cams positioned on first and second
jaw members 50, 60. Referring now to one embodiment seen
in FIG. 3B, a first cam 52 is positioned on first jaw member
50, and a second cam 62 is positioned on second jaw member
60. Each cam generally extends outward from each respective
jaw member 50, 60. In some embodiments, first and second
cams extend generally radially outwardly. As used herein, the
term “radially” generally refers to a direction away from or
toward the vicinity of the jaw housing axis of rotation. It is
understood that the term radially as used herein refers not
only to a direction along a linear radius of a circle, but also in
a direction generally toward or away from a center, or axis, of
the circle. For example, when the first and/or second jaw
member moves “radially” inward, the jaw member does not
move exactly along a linear radius of the jaw housing, but
rather moves generally closer to the axis of rotation of the jaw
housing.

[0055] Insomeembodiments, seen for example in FIG. 3B,
first cam 52 engages a first cam surface on jaw housing 30
when jaw housing 30 is rotated relative to first jaw member
50. First cam surface in some embodiments is defined on both
first and second jaw housing members 30a and 305 as lower
first cam surface 42a defined on first jaw housing member 30a
and upper first cam surface 4256 defined on second jaw hous-
ing member 305, as illustrated in FIG. 3B. Similarly, second
cam 62 engages a second cam surface defined on jaw housing
30. Second cam surface in some embodiments, includes a
lower second cam surface 44a defined on first jaw housing
member 30a, seen in FIG. 5B and an upper second cam
surface on second jaw housing member 305, not shown.
[0056] Referring now to FIGS. 4A and 4B, first and second
jaw members 50, 60 define a jaw gap 68 generally adapted for
receiving one or more strands of wire. First jaw member 50
defines a first wire engagement surface 54 substantially fac-
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ing jaw gap 68, and second jaw member 60 defines a second
wire engagement surface 64 also facing jaw gap 68. As first
cam 52 engages first cam surface 42 during jaw housing
rotation, first jaw member 50 advances inwardly toward jaw
gap 68. Similarly, in some embodiments, second cam 62
engages second cam surface during jaw housing rotation
causing second jaw member 60 to advance inwardly toward
jaw gap 68. As first and second jaw members 50, 60 move
inwardly, any wire strands positioned in jaw gap 68 are
clamped between first and second wire engagement surfaces
54, 64 of first and second jaw members 50, 60, respectively.
During use, jaw housing 30 is rotated relative to at least one
jaw member. After jaw housing 30 is rotated a threshold
angular distance, first and second jaw members engage the
wire or wires positioned in jaw gap 68, causing first and
second jaw members to subsequently rotate simultaneously
with jaw housing 30, providing a mechanical twisting of the
wire strands. It is understood that such twisting can be used to
mechanically join two or more wires together by twisting the
wires around each other. It is further appreciated that, in some
embodiments, a single wire can be twisted using jaw assem-
bly 12 for shearing or reshaping the wire.

[0057] As seen in FIGS. 5A and 5B, first and second cams
52, 62 are shaped to fit in corresponding first and second cam
recesses 56, 58 defined in the jaw housing. Referring again to
FIG. 4A, first cam 52 includes a first cam angle 80 defined as
the circumferential distance occupied by first cam 52. First
cam angle 80 in some embodiments is between about sixty
and about one-hundred-and-twenty degrees. As seen in FIG.
5A, first cam recess 56 defines a first recess angle 90. First
recess angle 90 in some embodiments is greater than first cam
angle 80, and the profile of first cam recess 56 is larger than
the profile of first cam 52. Because first recess angle 90 is
greater than first cam angle 80, first jaw member 50 can
translate relative to first housing member 30a when first hous-
ing member 30a is rotated.

[0058] Referring againto FIG. 4B, in one embodiment, first
cam 50 includes a first cam axial length 58 less than first jaw
member axial length 78. As such, first cam 52 extends only
partially along the length of first jaw member 50. In this
embodiment, first jaw member axial length 78 is greater than
jaw housing axial length 34, seen in FIG. 3 A, such that part of
first jaw member 50 extends axially from jaw housing 30.
[0059] Referring now to FIG. 6, yet another embodiment of
ajaw assembly 12 provides a jaw housing 30 having a first, or
lower, jaw housing member 30a, and a second, or upper, jaw
housing member 304. First and second jaw housing members
30a, 306 are axially aligned along a jaw housing axis of
rotation 212 and can be attached together by one or more jaw
housing fasteners or pilot rods inserted through clearance
holes 884, 885, 88¢, 884 defined in second jaw housing mem-
ber 305 and engaging fastener holes 89a, 8956, 89¢, 894
defined in first jaw housing member 30a. In one embodiment,
one or more fastener holes 89a, 8954, 89¢, 89d on first jaw
housing member 30a are threaded for threadedly engaging a
jaw housing fastener. An interior cavity 36 is defined between
first and second jaw housing members 30qa, 305. As seen in
one embodiment in FIG. 6, second jaw housing member 305
can include a circumferential housing gear 40 disposed
thereon. In other embodiments, circumferential housing gear
40 is disposed on first jaw housing member 30q. In yet other
embodiments, circumferential housing gear 40 can be dis-
posed on both first and second jaw housing members 30a,

Mar. 8, 2012

304. Circumferential housing gear 40 generally engages one
or more drive gears, as illustrated in FIG. 17.

[0060] It is understood that, in some embodiments second
jaw housing member 305 can be removed from first jaw
housing member 304, allowing removal or insertion of first
and/or second jaw members 50, 60. In some embodiments,
one or both jaw members 50, 60 can be replaced for use with
different wire dimensions or with different materials. For
example, when one or more wires of a relatively small diam-
eter are to be twisted, it may be desirable to insert first and/or
second jaw members 50, 60 such that a correspondingly nar-
row jaw gap 68 is defined therebetween. In contrast, when one
or more wires of a larger diameter are to be twisted, it may be
desirable to replace the first and/or second jaw members 50,
60 with a different set of jaw members defining a larger jaw
gap 68 for accommodating the larger diameter wires. Addi-
tionally, during use, one or both jaw members 50, 60 can
become worn or damaged and may need to be replaced. The
present disclosure provides a jaw assembly 12 allowing first
and second jaw housing members 30a, 305 to be separated for
replacement of first and/or second jaw members 50, 60. Fur-
ther, it may be desirable to use first and second jaw members
50, 60 having specific material properties in a first applica-
tion, and it may be subsequently desirable to use a second set
of jaw members with differing material properties in a second
application. For example, in a first application for twisting
wire of a first hardness, it may be necessary to have jaw
members with a relatively high material hardness; however, a
subsequent application for twisting wire strands of a lower
hardness may require use of separate jaw members having a
lower material hardness to prevent damaging or breaking the
wire strands. The present disclosure provides a modular jaw
assembly 12 allowing jaw member replacement facilitating
use of one jaw member housing 30 with various jaw member
configurations for different applications.

[0061] Referring further to FIG. 6, in yet another embodi-
ment, first jaw member 50 includes first cam 52 having a first
cam lobe 102 protruding axially therefrom generally toward
second jaw housing member 305. A second cam lobe 104 can
also protrude axially from first jaw member 50 toward first
jaw housing member 30a. Also seen in FIG. 7B, third and
fourth cam lobes 106, 108 protrude from second jaw member
60. Each first and second cam lobe 102, 104 include the
cross-sectional profile of first cam 52, and each third and
fourth cam lobe 106, 108 includes the cross-sectional profile
of second cam 62. As seen in FIG. 7B, first cam 52 defines an
axial cam length 58 greater than axial first jaw member length
78 in some embodiments.

[0062] In some embodiments, each first and second cam
lobe 102, 104 engages a corresponding groove, or cam
groove, defined in first and second jaw housing members 30a,
3054, respectively. Referring now to FIG. 6 and FIG. 9, first
cam lobe 102 generally engages a first cam groove 112
defined in second jaw housing member 305. Similarly, third
cam lobe 106 generally engages third cam groove 116 defined
in second jaw housing member 305. Referring now to FIG. 6
and FIG. 8A, second cam lobe 104 generally engages second
cam groove 114, and fourth cam lobe 108 generally engages
fourth cam groove 118. Each cam lobe 102,104,106, 108 has
a smaller cross-sectional profile than its corresponding cam
groove 112,114,116, 118. As such, each cam lobe can trans-
late angularly and/or radially relative to each jaw housing
member as jaw housing 30 is rotated relative to first and
second jaw members 50, 60.
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[0063] Referring now to FIG. 7B and FIG. 8A, each cam
lobe 102, 104, 106, 108 in some embodiments defines a cam
lobe angle less than a corresponding cam groove angle
defined in the first or second jaw housing member 30a, 305.
For example, first cam lobe 102, seen in FIG. 7A, defines a
first cam lobe angle 180 defined as the angular distance occu-
pied by first cam lobe. Second cam lobe 104 is an extension of
first cam 52 and also defines the same first cam lobe angle
180. Second cam groove 114 defines a second groove angle
190 defined as the angular distance occupied by second cam
groove 114, seen in FIG. 8A. Second groove angle 190 is
greater than first cam lobe angle 180. As such, when first jaw
housing member 30a is rotated counter-clockwise relative to
first jaw member 50, second cam lobe 104 can translate inside
second cam lobe groove 114, allowing first cam 52 to slidably
engage first cam surface 42 and move radially inwardly,
thereby providing a clamping force on one or more wires
positioned in jaw gap 68. Second jaw member can move in a
similar fashion when the jaw housing is rotated.

[0064] Referring now to FIG. 10, an exploded view of yet
another embodiment of a jaw assembly 12 in accordance with
the present disclosure is generally illustrated. Jaw assembly
12 includes a jaw housing 30 having a first, or lower, jaw
housing member 30a. Jaw housing 30 also includes a second,
or upper, jaw housing member 305. In some embodiments,
first and second jaw housing members 30a, 3056 can be
attached together using mechanical fasteners, not shown. It is
understood that, in some other embodiments, first and second
jaw housing members 30a, 305 include one or more posts and
corresponding sockets defined in each jaw housing member
for attaching the jaw housing members together. Referring to
FIG. 10 and FIGS. 13 A and 13B, second jaw housing member
304, in some embodiments, includes a plurality of posts 122,
124, 126 protruding from second jaw housing member 305
generally toward first jaw housing member 30a. Each post
122, 124, 126 engages a corresponding socket 132, 134, 136
defined in first jaw housing member 30q, seen in FIG. 10. In
some embodiments, each post engages each socket and pro-
vides a proper angular alignment between first and second
jaw housing members 30a, 305, and also ensures that first
housing slot 38a is angularly aligned with second housing
slot 385 when second jaw housing member 305 is installed on
first jaw housing member 30a. It will be readily appreciated
by those of skill in the art that the post and socket configura-
tion illustrated in FIG. 10 and the jaw fastener configurations
illustrated in F1G. 3B and FIG. 6 can be used interchangeably
or in combination in other embodiments for securing first and
second jaw housing members 30qa, 305 together.

[0065] Referring againto FIG. 10, in some embodiments, a
first jaw member 50 is disposed in jaw housing 30 and
includes a first jaw axle 150 extending from first jaw member
50. First jaw axle 150 generally engages first axle socket 156.
As such, first jaw member 50 is pivotable about first jaw axle
150 inside jaw housing 30. Similarly, second jaw member 60,
disposed in jaw housing 30, includes a second jaw axle 160
extending from second jaw member 60. Second jaw axle 160
pivotally engages second axle socket 158, seen in FIGS. 12A
and 12B. As such, second jaw member 60 is pivotable about
second jaw axle 160 inside jaw housing 30. Each jaw member
axial length 78 is generally less than each axial axle length
172, as seen in FIG. 10.

[0066] Duringuse, each first and second jaw member 50, 60
can pivot about its respective jaw axle to engage one or more
wires positioned in jaw gap 68. Referring now to FIG. 14, in
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one embodiment, first jaw member 50 can pivot about first
jaw axle 150, wherein first jaw axle 150 serves as a fulcrum
for first jaw member 50. First jaw member 50 includes a first
effort arm 186 extending toward second jaw member 60 and
a first resistance arm 196 extending away from first jaw axle
150. Similarly, second jaw member 60 can pivot about second
jaw axle 160, wherein second jaw axle 160 serves as a ful-
crum for second jaw member 60. Second jaw member 60
includes a second effort arm 188 extending toward first jaw
member 50 and a second resistance arm 198 extending away
from second jaw axle 160.

[0067] First jaw member 50 defines a first pivot gap 182
between first effort arm 186 and first housing member 30a.
First pivot gap 182 provides clearance for first jaw member 50
to pivot about first jaw axle 150. Similarly, second jaw mem-
ber 60 defines a second pivot gap 184 between second effort
arm 188 and first housing member 30a. Second pivot gap 184
provides clearance for second jaw member 60 to pivot about
second jaw axle 160. Also, first jaw member 50 includes a first
inner edge 128, and second jaw member includes a second
inner edge 138. Each inner edge 128, 138 faces jaw gap 68. In
some embodiments, a first compression spring can be dis-
posed in first pivot gap 182 for biasing first inner edge 128
away from the jaw housing wall, and a second compression
spring can be disposed in second pivot gap 184 for biasing the
second inner edge 138 away from the jaw housing wall.

[0068] As illustrated in FIG. 14, a wire strand 16 can be
inserted into jaw gap 68 between first and second jaw mem-
bers 50, 60. Upon insertion, wire strand 16 can engage first
and second inner edges 128, 138, causing first jaw member 50
to pivot about first jaw member axle 150 and causing second
jaw member 60 to pivot about second jaw member axle 160,
as illustrated in FIG. 15. As first and second jaw members
pivot, first and second resistance arms 196, 198 move
inwardly, generally toward each other, applying a clamping
force to one or more wire strands positioned in jaw gap 68. As
seen in FIG. 15, following the pivoting of first and second jaw
members 50, 60, a new jaw gap distance 92' is defined
between first and second jaw members. The new jaw gap
distance 92' is generally less than original jaw gap distance
92, seen in FIG. 11A. From this position, the jaw housing can
be subsequently rotated to twist the wire strands 16, 18
together.

[0069] It is further appreciated that, in some embodiments,
a second mode of clamping force is provided against one or
more wires in jaw gap 68 by first and second jaw members 50,
60. The second mode of clamping force is not provided by
engagement of first and second inner edges 128, 138 by the
wire strands being inserted into jaw gap 68, but rather is
provided by reorientation of first and second jaw members
about each respective jaw axle when the jaw housing is
rotated. In some embodiments, each wire strand includes a
free end inserted into the jaw gap 68 and an opposite end fixed
to a wire mesh panel. When two or more wires are inserted
into jaw gap 68 in the embodiment illustrated in FIG. 16, the
jaw housing may be subsequently rotated relative to the first
and second wire strands 16, 18. The wire strands 16, 18 have
atendency to remain oriented in the initial angular alignment,
causing the first and second jaw members to each rotate about
its jaw axle. First jaw member 50 rotates generally toward jaw
gap 68, and second jaw member 60 rotates generally away
from jaw gap 68 when jaw housing member 30q is rotated
clockwise, as seen in FIG. 16. The rotated jaw members
define a new jaw gap distance 92' that is narrower than the
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original jaw gap distance 92. As a result, a clamping force can
be applied to first and second wire strands 16, 18 by first and
second jaw members. As the jaw housing is rotated further,
first and second jaw members and first and second wire
strands rotate simultaneously with the jaw housing, twisting
the wire strands around each other.

[0070] After twisting, the jaw assembly generally can be
disengaged from the wire in at least two ways. First, the jaw
assembly can be rotated unidirectionally one or more full
rotations such that housing slot 38 is aligned with mouth 22
after the one or more full rotations, as seen in FIG. 2, thereby
allowing the wire to be extracted from the mouth 22 of wire
twister 10. Alternatively, the housing may be initially rotated
only a fraction of a full rotation, or one or more full rotations
plus a partial rotation, and then subsequently rotated the same
angular distance in the opposite angular direction until the
housing slot 38 is angularly aligned with mouth 22. Using this
second sequence, the first and second jaw members will gen-
erally release their clamp on the wire when the direction of
angular rotation is reversed, allowing the wire to be extracted
from jaw gap 68 and through mouth 22.

[0071] After the jaw assembly has been removed from one
or more twisted wire strands, it may be desirable to subse-
quently receive another region of wire in the jaw gap and
perform an additional twisting operation. In some applica-
tions, the first jaw member 50 can have a tendency to extend
into jaw gap following a wire twisting procedure, or before a
wire twisting procedure, thereby partially blocking the jaw
gap. Such blockage of jaw gap 68 by one of the jaw members
can make it difficult to subsequently receive another wire
region into the jaw gap 68 for a subsequent twisting operation.
Referring now to FIGS. 20 and 21, in some applications one
or more retainer posts 220, 222 can extend from a jaw mem-
ber. Each retainer post is operable to prevent the jaw member
from inadvertently sliding into and blocking jaw gap 68. For
example, in some embodiments, a first retainer post 220
extends from first cam lobe 102, and a second retainer post
222 extends from second cam lobe 104. Each retainer post
can engage a corresponding retainer slot defined in a jaw
housing member. For example, first retainer post 220 engages
a first retainer slot (not shown) defined in second jaw housing
member 305 and second retainer post 222 engages a second
retainer slot 226 defined in first jaw housing member 30a,
seen in FIG. 22. Second retainer slot 226 is defined in first jaw
housing member 30a adjacent second cam groove 114. Sec-
ond retainer slot 226 can include a depth greater than the
depth of second cam groove 114 for accommodating second
retainer post 222 in some embodiments. Similarly, first
retainer slot (not shown) can include a depth greater than the
depth of the first cam groove for accommodating first retainer
post 220 in some embodiments. During use, second retainer
post 222 slidably engages second retainer slot 226 and is
operable to prevent first jaw member 50 from advancing too
far into jaw gap 38 and blocking ingress of a wire strand. First
retainer slot (not shown) has a similar position adjacent the
first cam groove formed in second jaw housing member 305.
In further embodiments, first and/or second retainer posts
220, 222 can be disposed directly on first jaw member 50.
Similar structures can be positioned on second jaw member
60 in some embodiments.

[0072] Referring now to FIG. 23, in some embodiments,
first and second jaw members 50, 60 may be configured to
include a jaw gap 68 having varying jaw gap dimensions.
Such embodiments may include one or both jaw members
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having a stepped wire engagement surface. For example, a
first jaw gap section 68a includes a first jaw gap width 92a. A
second jaw gap section 685 is located interior first jaw gap
section 68a and includes a second jaw gap width 925 less than
the first jaw gap width 92a. A third jaw gap section 68c is
located interior second jaw gap section 685 and includes a
third jaw gap width 92¢ less than first and second jaw gap
widths 92a and 925. In some embodiments, first and second
jaw members 50, 60 including varying jaw gap dimensions
may be used to accommodate wires having different diam-
eters. For example, a first wire having a first diameter slightly
less than second jaw gap width 926 may be positioned in
second jaw gap section 625, and a second wire having a
second wire diameter greater than second jaw gap width 926
can be positioned in first jaw gap section 62a. Thus, one set of
jaws 50, 60 can be used to accommodate wires having differ-
ent diameters without changing the jaws from the jaw hous-
ing. In additional applications, one set of jaws 50, 60 can be
used to twist together a first group of two or more wires
having a first diameter and then subsequently to twist together
a second group of two or more wires having a second diam-
eter, wherein the second diameter is not equal to the first
diameter. In some embodiments, only one jaw member
includes a stepped wire engagement surface.

[0073] In additional embodiments, the present disclosure
provides a method of twisting wires. The method includes the
steps of: (a) providing a wire twisting apparatus including a
jaw housing and first and second jaw members disposed in the
jaw housing, the jaw housing including a housing slot shaped
for receiving the wires; (b) positioning the wires in the hous-
ing slot of the jaw housing between the first and second jaw
members; and (c) rotating the jaw housing relative to at least
one of the first and second jaw members so that at least one of
the first and second jaw members moves toward the other jaw
member and engages the wires.

[0074] The method may further include the step of twisting
the wires together by simultaneously rotating the jaw housing
and the first and second jaw members. In additional embodi-
ments wherein the first jaw member includes a cam extending
outwardly therefrom, the method may further include engag-
ing the jaw housing with the cam to move the first jaw mem-
ber toward the second jaw member when the jaw housing is
rotated. In addition embodiments, wherein the jaw housing
includes an axial socket and the first jaw member includes a
jaw axle extending axially therefrom pivotally engaging the
axial socket, the method includes rotating the jaw housing
about the firstjaw member so that the first jaw member rotates
about the first axle and moves toward the second jaw member.

[0075] Wire twisting tools and methods described above
may be used in a variety of applications. Such applications
include, but are not limited to, twisting together wires of mesh
panels for preparing concrete perform structures; twisting
one or more fence wires together for forming a fence or for
preparing fencing materials; twisting wires for wire packag-
ing; twisting wires for electrical applications such as connect-
ing wire cables or preparing a wire end for receiving a lug
attachment; preparing lugs for attachment to grounding pan-
els; shearing a single wire by twisting; twisting multi-
stranded wire end to prevent end fraying; or any other suitable
applications requiring twisting of one or more wires.

[0076] Thus, although there have been described particular
embodiments of the present invention of new and useful Wire
Twisting Tools and Methods, it is not intended that such
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references be construed as limitations upon the scope of this
invention except as set forth in the following claims.

What is claimed is:

1. An apparatus for twisting wire, the apparatus compris-
ing:

a jaw housing defining a housing slot shaped for receiving

the wire;

afirstjaw member disposed in the jaw housing, wherein the

jaw housing is moveable relative to the first jaw member;

a second jaw member disposed in the jaw housing; and

the first and second jaw members being operable to clamp

the wire between the first and second jaw members when
the jaw housing is rotated.

2. The apparatus of claim 1, further comprising:

a circumferential housing gear disposed on the jaw hous-

ing.

3. The apparatus of claim 2, further comprising:

afirst drive gear engaging the circumferential housing gear

at a first engagement location; and

a second drive gear engaging the circumferential housing

gear at a second engagement location,

wherein the first and second engagement locations are

angularly offset by a drive gear offset angle.

4. The apparatus of claim 3, further comprising:

the housing slot defining a housing slot opening angle,

wherein the drive gear offset angle is greater than the

housing slot opening angle.

5. The apparatus of claim 1, wherein:

the jaw housing further comprises first and second jaw

housing members axially aligned, the first and second
jaw housing members defining an interior cavity ther-
ebetween,

wherein the second jaw housing member is removable for

accessing the interior cavity.

6. The apparatus of claim 5, wherein the first jaw housing
member includes a circumferential housing gear.

7. The apparatus of claim 5, wherein the second jaw hous-
ing member includes a circumferential housing gear.

8. The apparatus of claim 1, further comprising:

the first jaw member including a first cam extending out-

wardly therefrom; and

the jaw housing defining a first cam surface positioned for

engaging the first cam.

9. The apparatus of claim 8 wherein the first cam is opera-
tive to engage the first cam surface and to push the first jaw
member toward the second jaw member when the jaw hous-
ing is rotated relative to the first jaw member.

10. The apparatus of claim 1, wherein the second jaw
member is integrally formed on the jaw housing.

11. The apparatus of claim 1, wherein:

the jaw housing defines a first axle socket;

the first jaw member includes a first jaw axle protruding

axially from the first jaw member; and

the first jaw axle is pivotally disposed in the first axle

socket.

12. The apparatus of claim 11, wherein the first jaw mem-
ber is operable to pivot about the first jaw axle when the jaw
housing is rotated relative to the first jaw member.

13. The apparatus of claim 11, wherein:

the jaw housing defines a second axle socket;

the second jaw member includes a second jaw axle pro-

truding axially from the second jaw member; and

the second jaw axle is pivotally disposed in the second axle

socket.
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14. A wire twisting apparatus for twisting strands of wire,
comprising:

a rotatable jaw housing defining an interior cavity and
defining a housing slot shaped for receiving the strands
of wire, the jaw housing defining a first cam surface
facing the interior cavity;

a first jaw member disposed in the interior cavity, the first
jaw member including a first cam extending outwardly
therefrom; and

the first cam being operable to slidably engage the first cam
surface and advance toward the housing slot when the
jaw housing is rotated.

15. The apparatus of claim 14, wherein the first jaw mem-
ber defines a first wire engagement surface facing the housing
slot.

16. The apparatus of claim 14, further comprising a cir-
cumferential housing gear disposed on the jaw housing.

17. The apparatus of claim 14, wherein the jaw housing
further comprises:

a first jaw housing member; and

a second jaw housing member,

wherein the first jaw housing member is removable for
accessing the interior cavity.

18. The apparatus of claim 14, further comprising:

the jaw housing defining a second cam surface facing the
interior cavity;

a second jaw member disposed in the interior cavity, the
second jaw member including a second cam extending
outwardly therefrom; and

the second cam being operable to slidably engage the sec-
ond cam surface when the jaw housing is rotated relative
to the first and second jaw members.

19. The apparatus of claim 18, wherein:

the second jaw member defines a second wire engagement
surface facing the first wire engagement surface; and

a jaw gap defined between the first and second jaw mem-
bers.

20. An apparatus for twisting one or more strands of wire,

the apparatus comprising:

a jaw housing defining a first axle socket; and

afirst jaw member disposed in the jaw housing, the first jaw
member including a firstjaw axle extending axially from
the first jaw member, the first jaw axle pivotally engag-
ing the first axle socket,

wherein the first jaw member is pivotable about the first jaw
axle inside the jaw housing.

21. The apparatus of claim 20, further comprising:

the jaw housing defining a second axle socket; and

a second jaw member disposed in the jaw housing, the
second jaw member including a second jaw axle extend-
ing axially from the second jaw member and pivotally
engaging the second axle socket,

wherein the second jaw member is pivotable inside the jaw
housing about the second jaw axle.

22. The apparatus of claim 20, wherein the jaw housing

further comprises:

a first jaw housing member;

a second jaw housing member axially aligned with the first
jaw housing member; and

a circumferential housing gear disposed on at least one of
the first and second jaw housing members.

23. An apparatus for twisting wire, comprising:

a rotatable jaw housing; and

a jaw member disposed in the jaw housing,
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wherein the jaw member is operable to clamp the wire
when the rotatable jaw housing is moved relative to the
jaw member.

24. The apparatus of claim 23, further comprising:

ahousing slot defined in the jaw housing shaped for receiv-
ing the wire.

25. The apparatus of claim 23, further comprising:

a stepped wire engagement surface disposed on the jaw
member.

26. An apparatus for twisting wire, comprising:

a tool body;

a jaw housing attached to the tool body, the jaw housing
including a housing slot shaped for receiving the wire,
wherein the jaw housing is rotatable relative to the tool
body; and

a jaw member disposed in the jaw housing,

wherein the jaw member is configured to advance toward
the wire when the jaw housing is rotated.

27. A method of twisting wire, the method comprising the

steps of:

(a) providing a wire twisting apparatus including a jaw
housing and first and second jaw members disposed in
the jaw housing, the jaw housing including a housing
slot shaped for receiving the wire;
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(b) positioning the wire in the housing slot between the first

and second jaw members; and

(c) rotating the jaw housing relative to at least one of the

first and second jaw members so that at least one of the
first and second jaw members moves toward the other
jaw member and engages the wire.

28. The method of claim 27, further comprising:

twisting the wire together by simultaneously rotating the

jaw housing and the first and second jaw members.

29. The method of claim 27, wherein the first jaw member
includes a cam extending outwardly therefrom, the method
further comprising:

engaging the jaw housing with the cam; and

moving the first jaw member toward the second jaw mem-

ber when the jaw housing is rotated.

30. The method of claim 27, wherein:

the jaw housing includes an axial socket and the first jaw

member includes a jaw axle extending axially therefrom
pivotally engaging the axial socket, further comprising
the step of:

rotating the jaw housing about the first jaw member so that

the first jaw member rotates about the first axle and
moves toward the second jaw member.
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